Increased predation risk is considered a cost of having conspicuous colours, affecting the anti-predator behaviour of colourful animals. However, this is difficult to test, as individual factors often covary with colour and behaviour. We used alarm call playback and behavioural observations to assess whether individual birds adjust their response to risk according to their plumage colour. Male superb fairy-wrens (Malurus cyaneus) change from a dull brown to conspicuous blue plumage each year, allowing the behaviour of different coloured birds to be compared while controlling for withinindividual effects. Because the timing of colour change varies among males, blue and brown birds can also be compared at the same time of year, controlling for seasonal effects on behaviour. While blue, fairy-wrens fled more often in response to alarm calls, and took longer to emerge from cover. Blue fairywrens also spent more time foraging in cover and being vigilant. Group members appeared to benefit from the presence of blue males, as they reduced their response to alarms, and allocated less time to sentinel behaviour when a blue male was close by. We suggest that fairy-wrens perceive themselves to be at a higher risk of predation while in conspicuous plumage and adjust their behaviour accordingly.
Background
Higher predation risk is considered a key cost borne by conspicuously coloured animals, as this is a logical outcome of being readily detected in the natural environment ( [1] , but see aposematic colours; [2] ). Evidence of predator bias towards conspicuous prey has been found in field experiments, which show that conspicuous models are attacked more often compared with dull models of the same size and shape ( [3] [4] [5] [6] but see [7, 8] ). However, unlike static models, conspicuous animals counteract predation risk by spending more time hiding [9] , scanning for predators [10, 11] and being more responsive to perceived threats ( [12, 13] but see [14, 15] ). So, while there is evidence for direct (lethal) costs due to bright colours [16] , costly behaviours to mitigate risk may be more pervasive [17] . Such behaviours can reduce the time available for foraging [18, 19] or other important activities and may have profound impacts on population dynamics [20] and colour signal honesty [21] .
The relationship between conspicuous colours and predation risk is intuitive, but demonstrating that conspicuousness itself has an effect on the anti-predator behaviour of colourful animals has proven difficult. This is because individuals may differ in factors that covary with colour, predation risk and the propensity for risk-taking behaviour [22] . When comparing different species, ornamentation may be related to differences in body size, escape strategies and trade-offs between reproduction and survival [23] [24] [25] . For example, comparative analyses found that conspicuous bird species spent less time feeding in an exposed location, but they were also consistently smaller than the cryptic species, perhaps making them & 2017 The Author(s) Published by the Royal Society. All rights reserved.
easier prey [26] . Studies of sexually dichromatic species have shown that colourful males scan more often than dull females [10, 11] ; however, the sexes also differ in other factors that influence vigilance behaviour, such as their need to forage or keep a look out for competitors or mates [27] . Within sexes, antipredator behaviours of conspecific males have been shown to increase with the intensity of their colour signals [9, 11, 28] . However, these males may also differ in factors such as body condition, age, personality and likelihood of future reproductive success [21, 28, 29] , which have been shown to affect the propensity to take risks [30] [31] [32] . To address these issues, it is helpful to test for changes in conspicuousness and anti-predator behaviour within individuals.
We are aware of one experimental test of the effect of conspicuousness on an individual's perception of predation risk [33] . Individual hermit crabs (Pagurus bernhardus) were assigned different shell and background colours, and spent more time hiding in their shell when given a contrasting shell-background combination. This suggests that hermit crabs were aware of their conspicuousness to potential predators and adjusted their behaviour accordingly [33] . Hermit crabs are naturally cryptic however, and adapted to use matching habitat backgrounds in order to avoid detection [33] . Whether individuals with conspicuous colours used for signalling adjust their anti-predator behaviour in a similar way is yet to be shown.
We performed within-individual comparisons to assess whether conspicuous colours affect anti-predator behaviours consistent with increased predation risk in superb fairy-wrens, Malurus cyaneus. This was achieved using alarm call playback to determine responses to a perceived threat. In addition, we conducted behavioural observations of undisturbed birds to determine the general cautiousness of individuals. Male fairywrens moult twice per year, alternating between cryptic brown, and conspicuous blue-and-black plumage ('blue plumage'), while females have brown plumage year-round [34, 35] . This allows the behaviour of blue and brown fairywrens to be compared while controlling for individual differences in behaviour due to dominance, personality and other factors. Because individual males differ in the time they undergo colour change [36, 37] , we were also able to compare different-coloured fairy-wrens at the same time of year, allowing us to control for possible seasonal effects on behaviour.
Methods (a) Study site and species
Superb fairy-wrens are small passerines native to southeastern Australia. They live in groups comprised of a dominant pair and, often, several male helpers [35] . Although the dominant male and female form a stable social pair, extra-pair paternity is high, accounting for up to 70% of the offspring in the population [38] . Females appear to be unselective of their social partner, but choose males that moult into blue plumage earliest in the year as extra-pair mates [36] . These preferred males are blue for the longest period of time (11) (12) months of the year; [35] ).
Fieldwork was undertaken before the onset of the superb fairy-wren breeding season, from June to September in 2015, at Lysterfield Park (Victoria, Australia, 37.958S, 145.308E) using a population of individually colour-banded birds. The reserve is comprised of open woodland, including areas with dense shrubs and open grassland, and avian predators are common (for details, see the electronic supplementary material).
(b) Alarm playback (i) Design
Superb fairy-wrens produce high-frequency alarm calls in response to aerial predators. A greater number of elements in the call signals more urgent danger [39] . During the playback study, we broadcast single-element 'low-danger' and four-element 'high-danger' alarm calls. Our rationale for the two alarm types was that we could analyse perceived risk in two ways; past research has shown that fairy-wrens demonstrate a range of immediate responses to low-danger alarms [39] , so we used the strength of their immediate response as an estimate of perceived risk. By contrast, fairy-wrens flee in response to high-danger alarms in almost all cases (e.g. [39] [40] [41] [42] [43] [44] [45] [46] [47] ) but vary in their time to emerge from cover [39] , so we used the time in cover as our estimate of perceived risk. Throughout our study, 'cover' is defined as a location where fairy-wrens are surrounded by vegetation, so that they are concealed from above.
We performed playback tests on male and female fairy-wrens, where each test included the playback of a high-and low-danger alarm call as well as a control sound. The control sound was the contact call of the crimson rosella (Platycercus elegans), a harmless parrot common to the field site. All sounds were broadcast at a natural alarm call amplitude of 60 dB SPL at 5 m and in random order [47] . There was a minimum 5-min interval between the bird returning to its previous behaviour after the first alarm and the playback of the next alarm. To limit habituation, we used 25 different aerial alarm and rosella call recordings at random throughout the playback study ( [39, 47] ; for full details of sound recordings, equipment and sound calibration, see the electronic supplementary material). We sampled up to four individual fairy-wrens per territory, either simultaneously, if more than one bird satisfied playback criteria (see below), or at least 3 days apart.
The study was designed to assess responses to perceived risk by the same individual multiple times, in order to record their behaviour over time and according to changes in plumage colour (mean samples per individual ¼ 3, range ¼ 1-6). We sampled (i) individual males in brown as well as blue plumage, (ii) males that were brown or (iii) blue for all tests, and (iv) females, which remain brown year-round. While we attempted to record the response to all sounds within a test, this was not always possible due to field logistics; out of 182 playback tests, immediate responses to both alarms types were recorded for 142, while only low-danger alarm responses were obtained for 16 (total immediate responses to low-danger alarms, N ¼ 158) and only high-danger alarms for 24 tests; out of 166 immediate responses to highdanger alarms, fairy-wrens fled for 148 and the time to emerge from cover was recorded for N ¼ 92 (see criteria below). Rosella calls were played in 170 tests and were ignored in all cases. For a full breakdown of sample sizes, see electronic supplementary material, figure S1.
(ii) Playback procedure Fairy-wrens were observed for at least 5 min before the broadcast of the first sound. The playback test proceeded if all fairy-wrens appeared to be undisturbed by the observer, there were no signs of predators, and at least one individual was clearly visible to the observer while at least 30 cm from cover. The responses of between one and four individuals were recorded, depending on how many birds met the playback criteria. Of 136 lowdanger playbacks, 117 gathered data for a single individual and 19 gathered data for more than one (mean 2.2). Similarly, of 83 high-danger playbacks where the time in cover was recorded, 75 gathered data for a single individual and eight gathered data on more than one (mean 2.1). To test whether multiple individual samples per playback could have biased our results, we ran models with a restricted dataset, sampling one individual per playback according to pre-determined criteria consistent with the aims of the study (i.e. maximizing sample sizes per individual, sampling individuals with repeated measures in different plumage colours). Results from the restricted dataset did not qualitatively differ from the full dataset (see Results and electronic supplementary material, tables S1 -S4).
We recorded the sex, plumage colour (brown or blue) and pre-playback activity of sampled individuals. Fairy-wrens were classed as 'brown' if they were female or males with less than two or three blue or black feathers. Males with complete or near-complete (less than two or three brown feathers) breeding plumage were classed as 'blue'. Activities prior to playback included foraging, acting as a sentinel, preening, resting or singing. We recorded the number of bystander fairy-wrens (mean ¼ 1.4, range ¼ 0 -10), classified as individuals less than 5 m from the sampled wren immediately prior to sound playback. Because the colour of bystanders could affect an individual's predation risk [48] , we also recorded whether there were any bystanders in blue plumage (yes/no, as there was only one occasion with two blue bystanders). Finally, we estimated the distance between the sampled individuals and the observer (mean ¼ 10.8, range ¼ 6 -15 m), the distance between the sampled individuals and the nearest cover (mean ¼ 1.7, range ¼ 0.3-10 m) and the per cent cover within a 5 m radius of the sampled individuals (mean ¼ 36, range ¼ 5 -95%).
We recorded the immediate response to the playback of each sound as no response (0), intermediate response (1) and flee to cover (2) . Intermediate responses included pausing, looking up, ducking, flying to an open area and pausing before flying to cover. The 'flee to cover' response occurred when the individual flew directly to cover without delay. If this occurred, we also attempted to record the time taken to re-emerge into the open (time spent in cover). This was not recorded if the individual was resighted in the open without being seen to re-emerge, if it disappeared from view for more than 2 min, or if an additional (natural) aerial alarm was made by any fairy-wren prior to the sampled individual re-emerging.
(c) Time-budget observations
We used time-budget observations to estimate the proportion of time fairy-wrens devoted to foraging relative to vigilance. In addition, we assessed the time spent foraging in cover relative to open areas.
Observations were conducted for 24 individual fairy-wrens. Of these, 20 individuals were observed twice, with repeated observations at least 15 days apart. We recorded the sex and plumage colour of the focal individual, group size and whether blue males were present in addition to the focal individual. Fairywrens were counted as being present in the group if they were seen in the same area (within 10 m of the focal individual) during the observation period.
The behaviour of a single, focal individual was recorded every 30 s until approximately 60 samples had been taken (range ¼ 46-60 samples; 80% of observations obtained 60 samples), excluding instances where the focal individual was 'out of sight' (0-57% of the 30 s scans within a time-budget observation). This instantaneous scan sampling method is commonly used to approximate the time spent on different behaviours in field studies [49] , although we acknowledge this is an estimate rather than a direct record of lengths of time. We found no difference in the proportion of out-of-sight scans according to plumage colour, sex, group size or whether or not an additional blue male was present in the group (in all cases p . 0.1).
Behaviours recorded included foraging, acting as a sentinel, scanning, flying, preening, singing, alarm calling and resting. Sentinel behaviour is performed in an exposed location well above the ground (greater than 1 m); the fairy-wren stands tall, with its tail erect and swiftly turns from side to side, as if surveying the area [50, 51] . Scanning occurred when a fairy-wren paused (greater than 2 s) and looked around or upwards. Although the behaviour was scored instantaneously (i.e. exactly at the 30 s mark), we considered the context immediately before the sample to distinguish 'scanning' from searching for insects during foraging. While scanning and acting as a sentinel are both aspects of vigilance, sentinel behaviour might be risky as the fairy-wren is perched in a conspicuous location, where it may be exposed to predators [50] . We therefore expected blue males to spend more time scanning, but not necessarily more time acting as a sentinel.
(d) Statistical analyses (i) Response to alarm call playback
Fairy-wrens fled in response to about half of the low-danger alarm playbacks (see Results), so we used the bird's ranked immediate response (none, intermediate, flee to cover) to estimate perceived risk [39] . This was analysed using a cumulative link mixed model (CLMM) from the package 'ordinal' [52] . The model included the following fixed factors: plumage colour (blue/brown), sex, date, time (hour), number of bystanders, blue bystanders present (y/n), activity prior to playback (five categories), playback sequence (first or second alarm played per playback test), the distance between the sampled individual and nearest cover (m), the percentage of available cover, observer ID (two observers) and the distance between the observer and the sampled individual (m). These factors were included as they have been shown to impact anti-predator behaviour (e.g. [27, 31, 48, 53, 54] ) or were required to control for variation in the study design. Random factors were individual and territory ID, as well as the interaction between plumage colour and individual ID (random slopes model; [55] ). The use of the random slopes allows us to control for multiple within-individual comparisons and repeated observations for plumage colour within each individual.
Fairy-wrens almost always fled in response to high-danger alarms, so we analysed the time spent in cover after fleeing to estimate perceived risk [39] [40] [41] [42] [43] [44] [45] [46] [47] using a linear mixed model (LMM) run with the package 'lme4' [56] . We transformed time in cover (s) by x 20.2 to improve normality of residuals. The transformation exponent was selected using the 'box-cox' function in the package 'MASS' [57] . We used the same fixed and random factors used in the low-danger alarm model (see above) except that 'activity' was excluded as the individuals had already fled to cover.
Older male fairy-wrens moult into blue plumage earlier in the year [36, 37] . As a result, we expect to have more observations for older males in blue plumage. To test if this could bias our results, we re-ran the models using male observations only and included moult date as a fixed effect. We found no effect of moult date on the fairy-wren's response to playback (immediate response to low-danger alarm:
In order to check for inaccuracies due to potential overparameterization, we compared our results with those from simplified models. Simplified models were selected according to their AICc criteria using the function 'dredge' in the package 'MuMIn' [58] , with the predictor 'plumage colour' included in all models. Results from simplified models did not qualitatively differ from those of the full models (electronic supplementary material, tables S5 and S6) so we refer to estimates from the full models throughout [59] .
Additional analyses showing the immediate response to high-danger alarms and time in cover after fleeing the lowdanger alarms are available in the electronic supplementary material; these are not presented here as, due to sample limitations, they had limited power to test our hypothesis and did not alter our conclusions. (ii) Time-budget observations Behavioural data from the time-budget observations were analysed using LMMs. We ran separate models for the most common behaviours: foraging, acting as a sentinel, scanning, flying and preening. In addition, we analysed the proportion of scan samples where birds foraged in cover relative to open areas. In each model, we included the following fixed effects: plumage colour, sex, date, time, group size and blue bystander. We included the random effects of individual and territory ID.
As for the playback analyses, we tested whether overrepresentation of old, blue males could bias our results by re-running time-budget models using male observations only and including moult date as a fixed effect. We found no effect of moult date on the estimated time spent on activities recorded during the behavioural observations (foraging: b ¼ 3%, s.e. 
(iii) Within-study meta-analysis
To assess the general 'cautiousness' of fairy-wrens in blue plumage, we performed a within-study multivariate metaanalysis of our full dataset, using the package 'metafor' [60] and equations described in Nakagawa & Cuthill [61] . We predicted cautious fairy-wrens should flee more often in response to low-danger alarms, spend longer hiding in cover after fleeing high-danger alarms and spend more time foraging in cover, more time scanning and less time foraging overall. We used a weighted model with restricted maximum-likelihood to account for variation in sample sizes between tests. The model accounted for non-independence between tests using a variance-covariance matrix where the diagonal elements corresponded to the variance associated with each effect and the off-diagonal elements to the covariances between dependent variables. These were computed based on the correlation coefficients obtained for each combination of response variables, where the same individual was sampled for both variables. All statistical tests were performed in R (version 3.2.3, R Core Team, 2015).
Results (a) Alarm playback
Fairy-wrens were less responsive to low-danger (singleelement) alarms compared with high-danger (four-element) alarms. For the 158 immediate responses to low-danger alarms, 47% resulted in the fairy-wren fleeing to cover, 23% provoked an intermediate response and 31% resulted in no response. By contrast, fairy-wrens fled in response to almost all high-danger alarms; for the 166 immediate responses to high-danger alarms, 89% resulted in the fairy-wren fleeing to cover and 10% led to an intermediate response; only one individual on one occasion did not respond (comparison of immediate response to low-versus high-danger alarm: b ¼ 20.7, s.e. ¼ 0.1, p , 0.01). Fairy-wrens also spent less time in cover after fleeing in response to low-compared with high-danger alarms (b ¼ 27 s, s.e. ¼ 4.4, p ¼ 0.01).
Males in blue plumage showed a stronger immediate response to the playback of low-danger alarms compared with brown males or females ( figure 1; b ¼ 1.4 Compared with brown fairy-wrens, males in blue plumage tended to spend more time in cover after fleeing in response to a high-danger alarm ( figure 2a; Results using a restricted dataset with the response of one bird per playback did not qualitatively differ from those described above (effect of blue plumage on response to lowdanger alarm: b ¼ 1.1, s.e. ¼ 0.6, p ¼ 0.06, time in cover after fleeing high-danger alarm: b ¼ 14.3 s, s.e. ¼ 6.5, p ¼ 0.05; electronic supplementary material, tables S3 and S4).
(b) Time-budget observations
Based on our instantaneous scan samples, fairy-wrens spent most of their time foraging (61%) and performing sentinel behaviour (18%). The remaining 20% of the time was spent scanning (8%), flying (5%), preening (4%) and other behaviours (less than 2% for singing, alarm calling and resting). When foraging, fairy-wrens spent 53% of their time in cover and 47% in the open.
Blue males appear to be more cautious compared with brown conspecifics. They spent more time scanning their surroundings, more time foraging in cover and tended to spend less time foraging overall. They also spent more time flying relative to brown conspecifics (figure 3; electronic supplementary material, tables S7-S10). We did not detect a difference in the proportion of time blue and brown fairywrens spent acting as a sentinel or preening ( figure 3 ; electronic supplementary material, tables S11 and S12).
The presence of nearby conspecifics influenced the behaviour of focal individuals. Fairy-wrens spent less time acting as a sentinel when there was a blue male close by (b ¼ 26%, s.e. ¼ 3, p ¼ 0.02; electronic supplementary material, table S11) and when in larger groups (b ¼ 24%, s.e. ¼ 1, p , 0.01; electronic supplementary material, table S11). Individuals also spent more time foraging when in larger groups (b ¼ 5%, s.e. ¼ 2, p ¼ 0.03; electronic supplementary material, table S9). We found no significant change in the time spent on other behaviours according to whether or not a blue male was present in the group (electronic supplementary material, tables S7, S9, S10 and S12).
(c) Within-study meta-analysis
The within-study meta-analysis confirms that fairy-wrens are overall more cautious when in blue plumage (figure 4; 
responses to low-and high-danger alarm playbacks, and foraging and vigilance behaviours during time-budget observations).
Discussion
Superb fairy-wrens behave as though they perceive themselves to be at increased risk of predation while in conspicuous blue plumage (figure 4). Blue males responded more strongly to alarm playbacks than brown birds; they were more likely to flee in response to low-danger alarms (figure 1), and tended to take longer to emerge from cover after fleeing in response to high-danger alarms (figure 2a). Blue individuals also spent more time foraging in cover, more time scanning their surroundings and less time foraging overall compared with brown conspecifics ( figure 3 ). Group members emerged from cover sooner after fleeing in response to a high-danger alarm (figure 2b) and devoted less time to sentinel behaviour when a blue male was close by, consistent with the blue males' greater vigilance or perhaps viewing the blue male as a 'decoy' in the event of an attack.
(a) Conspicuous colours and cautious behaviour
By controlling for within-individual effects, we show that being conspicuous increases perceived predation risk independent of individual differences in factors such as age, dominance, personality and foraging capability. In addition, the effect was independent of differences between the sexes, because males in blue and brown plumage differed in their response to playback while brown males and females did not. The effect of colour on perceived predation risk was also independent of differences in sexual attractiveness [30] , as males did not differ in their responses to alarm playback according to moult date, which is the criterion used by females to select extra-pair mates [37] . Finally, responses to perceived risk were independent of seasonal changes in behaviour, as we compared brown and blue fairy-wrens at the same time of year and completed the study prior to the onset of breeding. Our results therefore provide strong evidence that conspicuous colours increase predation risk independent of other factors. Increased anti-predator behaviour in conspicuous birds is likely to be costly, as blue males spent more time scanning at the expense of foraging ( figure 3 ). Foraging in cover may also be less efficient, as fairy-wrens regularly forage in the open despite increased exposure to predators [62] . Blue males spent more time flying compared with those in brown plumage, perhaps due to their tendency to leave their social group and display to off-territory females [35] or because they must fly between patches of cover to avoid open areas during foraging. As alarm calls are common among superb fairy-wrens [45] , increased flight to cover and latency to re-emerge may come at an additional cost, requiring increased energy expenditure and further reducing the time available for foraging [18] . Taken together, we suggest the behaviours used to mitigate predation risk in blue fairy-wrens are likely to be energetically costly or else require that males who are blue for long periods of time be highly efficient foragers. This is because blue fairywrens: (i) scan more and forage less, (ii) forage more often in potentially less productive areas, and (iii) flee more often and spend more time hiding in response to alarm calls.
The costs of mitigating predation risk are likely to be highest for the most attractive males. In this species, females show a strong and unanimous preference for extra-pair males that moult earliest in the year and remain in blue plumage for longest, with the time spent blue ranging from four to 12 months per year [36] . The display of blue plumage by male superb fairy-wrens is therefore thought to be a signal of endurance [38] ; early moulting males pay the cost of maintaining blue plumage for a long time, which is associated with high testosterone and related immune costs [63] . Here, we show that these physiological costs are likely to be compounded by increased anti-predator behaviours, as highly attractive, early-moulting males may be required to reduce foraging and maintain high vigilance for longer compared with less attractive males. In addition, the higher cumulative predation risk faced by early-moulting males may be exacerbated by being the only blue male in the group, while late-moulting fairy-wrens should benefit from a dilution effect [10] . Past research on fish has shown that predators are crucial for maintaining an honest correlation between body condition and male colours, where the absence of predators led to the evolution of more vivid colours that were unrelated to condition [21] . Perhaps predation risk could similarly enforce signal honesty in fairy-wrens, by limiting early moult to males with sufficient energetic resources or foraging capabilities required to meet the costs of mitigating high risk. Further research could investigate the relationship between colour signals and predation risk in fairy-wrens by assessing whether: (i) high testosterone levels associated with blue plumage [63] provide a proximate mechanism for changes in risk-taking behaviour and (ii) whether experimentally manipulated perceived predation risk influences the timing of male colour change (see [64] ).
(b) Benefits to group members
Fairy-wrens within the group appear to benefit from having a blue male in the vicinity, as they return from cover sooner after fleeing in response to high-danger alarms and reduce their time devoted to sentinel behaviour when a blue male is nearby (figure 2b). We consider three possible explanations. First, fairy-wrens could perceive themselves to face a lower risk of predation when in the presence of a blue 'decoy' individual. The decoy effect has been predicted to occur using models of a predator's sensory system [48] . A laboratory experiment using Daphnia dyed with cryptic and conspicuous colours supports this prediction [65] , although to date there has been no evidence from natural populations. Second, fairy-wrens might take advantage of the heightened vigilance of blue males. Past research has shown that birds reduce sentinel behaviour when in the company of highly alert individuals [66] [67] [68] [69] [70] . Fairy-wrens could similarly take advantage of the heightened vigilance of conspicuous males, allowing them to reduce their sentinel behaviour and return from cover sooner after fleeing in response to a perceived threat. Thirdly, blue males might have a tendency to give more false alarms, so that other group members reduce their time hiding in cover due to an increase in unreliable warning signals [45] . A higher false alarm rate is possible because animals perceiving greater risk should have a lower threshold for anti-predator behaviour [71] . Overall, our study contrasts with previous work on the disadvantages of having conspicuous animals within a group [72, 73] . Instead, it shows that rspb.royalsocietypublishing.org Proc. R. Soc. B 284: 20170446 animals may perceive themselves to have reduced predation risk when accompanied by conspicuous individuals in a naturally occurring, multi-coloured group.
(c) Flexible responses to risk
Throughout this study, birds have shown flexible responses to perceived predation risk, adjusting their behaviour according to the degree of danger encoded in the alarm call, distance to cover and group size. In addition, responses to the lowdanger alarm calls varied according to the activity individuals were engaged in at the time of playback. Foraging individuals fled most often, while preening and resting birds had more intermediate responses. Individuals acting as a sentinel were more likely to ignore the alarm ( figure 1) . These different responses could be explained by differences in prior awareness. Individuals foraging close to the ground with their attention occupied should flee even in response to low-danger alarms, because they are less able to rapidly assess their situation [74, 75] . By contrast, sentinels have a good vantage point and are already alert to surroundings, making them less likely to respond to a false alarm. Intermediate responses in preening and resting fairy-wrens may be adaptive as they are already relatively still and may benefit from pausing to avoid detection [12] . Despite flexible changes in anti-predator behaviours according to the activity and context of the individual, there is a large and consistent effect of colour ( figures 1 and 4) . Taken together, our study demonstrates a link between risk-related behaviour and conspicuous colours, independent of the context, individual factors and temporal changes in behaviour. 
